Self-control is the capacity to exert control over one's behavior and is necessary for directing personal behavior toward achieving goals. Self-control has been described as operating within a resource model, and a lack of self-control has been posited as a process that may impact the development or maintenance of various forms of psychopathology. Hoarding disorder is one phenomenon wherein self-control may play a substantial role, and this investigation represents the first empirical evaluation of self-control in relation to hoarding symptoms. Across three independent studies, we found that lower levels of self-control were robustly linked to greater hoarding symptoms. Study 1 (N ϭ 484) examined the strength of the relationship in a large nonclinical sample, and found that low levels of self-control were strongly associated with greater hoarding symptoms. This relationship remained significant despite controlling for covariates, including general depression and anxiety symptoms, specific anxiety symptomatology, and symptoms linked to impulse control deficits. These findings were replicated in Study 2 (N ϭ 135), where we compared levels of self-control in individuals with clinical hoarding, obsessive-compulsive disorder, social anxiety disorder, and generalized anxiety disorder. Study 3 (N ϭ 102) was an experimental investigation that considered the impact of a self-control manipulation on a behavioral index of hoarding symptoms. We found that depleting self-control resources was associated with an increase in subsequent saving behaviors. The implications of self-control for hoarding are discussed from a vulnerability standpoint.
.
It is relevant to note that alternative self-control theories (Beedie & Lane, 2012) , and in particular critiques of the resources model (Job, Dweck, & Walton, 2010; Kurzban, 2010) , have also been published. For example, work by Job, Dweck, and Walton (2010) has demonstrated that beliefs about self-control have a significant impact on whether an individual is able to exercise it. The literature as a whole nevertheless suggests that the resource model does provide a potentially useful framework for examining self-control deficits (Hagger et al., 2010) . In particular, it may serve as a fruitful starting point from which to examine the relationship between self-control deficits and specific psychopathologies such as hoarding.
Relevance of Self-Control to Compulsive Hoarding
Hoarding disorder is characterized by extreme difficulties discarding one's possessions, accompanied by debilitating clutter and subsequent distress or impairment . The majority of patients also report difficulties with excessive acquiring (Frost, Tolin, Steketee, Fitch, & Selbo-Bruns, 2009 ). These behaviors have historically been classified as a symptom of obsessive-compulsive disorder (OCD) or obsessive-compulsive personality disorder (Grisham & Barlow, 2005) ; however, recent reports examining the relationship between hoarding and these disorders indicate that hoarding may be better classified as a distinct syndrome (Pertusa et al., 2008) . In light of this research, hoarding disorder is being recommended for inclusion in the DSM-5 (Mataix-Cols et al., 2010) . Epidemiological investigations have identified a lifetime prevalence rate between 3% and 5% of the population (Timpano et al., 2011) . Hoarding symptoms can be extremely severe, and the syndrome is also associated with high levels of psychiatric and physical comorbidities. Considering the substantial disability across social, family, and work domains (Frost, Steketee, Williams, & Warren, 2000; Tolin, Frost, Steketee, & Fitch, 2008) , hoarding represents a chronic form of psychopathology and a considerable public health burden.
Frost and colleagues (Frost & Hartl, 1996; were the first to outline a cognitive-behavioral model to explain hoarding. Key elements include information processing difficulties, specific personality and belief profiles, behavioral avoidance patterns, biological vulnerabilities, and environmental factors. Many extant research findings have supported the basic tenets of this model , and the theoretical underpinnings have also served useful in the field's attempts to develop effective psychosocial treatments for this disorder (Steketee, Frost, Wincze, Greene, & Douglass, 2000) . Yet despite these developments, our understanding of which factors play a role in the etiology of hoarding remains in the nascent stages. It seems evident that there are elements not yet captured by the cognitivebehavioral model, which may help to better explain both the emergence and maintenance of hoarding symptoms. Considering the phenomenology of hoarding, as well as the controversies surrounding the nosology of this phenomenon , attention should be given to plausible risk factors that are not necessarily captured by more traditional perspectives of anxiety and obsessive-compulsive spectrum disorders.
Although no single study has explicitly investigated the relationship between self-control and hoarding, there are several lines of evidence supporting a connection. First, hoarding represents a challenge to treat and clinical observations reveal that most efforts to curb hoarding behaviors are met with an inability to resist the urges to acquire and save possessions. Importantly, patients will often report feeling powerless in response to these inclinations, even if they are relatively motivated for treatment. Examination of the cognitive-behavioral treatment literature on hoarding reveals that the course of illness is often marked by waxing and waning motivation and a persistent difficulty with completing treatment homework (Hartl & Frost, 1999; Steketee et al., 2000) . One report found that individuals with hoarding often had the intent to tackle their saving and acquiring behaviors, yet lacked the necessary behavioral follow-through (Christensen & Greist, 2001) . One potential explanation for these difficulties with motivation and homework completion, along with other treatment set-backs, is that low self-control may be impairing an individual's capacity to follow through with their goal and their ability to supersede impulses and emotions.
A second line of support for a connection between self-control and hoarding comes from studies of temperament and cognitive styles. Hoarding symptoms have been linked with low selfdirectedness (Kim, Kang, & Kim, 2009 ). Research has found that individuals with hoarding, compared with nonclinical and nonhoarding OCD controls, have significantly higher scores on the impaired mental control subscale of the Padua Inventory (PI: Sanavio, 1988) . This subscale reflects greater difficulties with controlling cognition, circumventing undesirable thoughts and coping with decisions. Hoarding symptoms have also been linked with lower levels of mental control, even after controlling for trait anxiety and depressive symptoms (Coles, Frost, Heimberg, & Steketee, 2003; Frost et al., 1998; Tortella-Feliu et al., 2006) . We are not aware of a specific comparison between self-control and these temperament and character features, and their relationship to one another is therefore unclear. One possibility is that they represent distinct, yet related factors, though alternatively they may be different conceptualizations of the same, underlying selfregulatory construct.
Study Aims and Hypotheses
The present investigation sought to examine the association between hoarding and self-control within a translational research framework. Our first aim was to investigate the general association between hoarding and self-control in a large nonclinical population. This type of sample was deemed suitable given recent taxometric findings that hoarding has a dimensional latent structures (Timpano et al., in press) , as well as research that indicates hoarding symptoms often onset prior to the age of 20 (Tolin, Meunier, Frost, & Steketee, 2010) . Study 1 examined the relationship between self-control and hoarding, and simultaneously considered relevant third variables that might account for the relationship. Covariates included general depression and anxiety symptoms, specific anxiety symptomatology (nonhoarding OCD, worry, and social anxiety symptoms), and symptoms linked to impulse control deficits (bulimia and alcohol use symptoms). We hypothesized that the relationship between self-control and hoard-ing behaviors would not be better accounted for by covariates. We also examined the association between self-control and the different facets of hoarding (i.e., clutter, difficulty discarding, and acquiring). Our hypothesis was that lower levels of self-control would be associated with all three facets of hoarding, but that the strongest association would be with acquiring and difficulty discarding.
Our second aim was to extend the investigation of self-control and hoarding to a clinical population. In Study 2 we compared levels of self-control in individuals with clinically significant hoarding to three clinical control groups: nonhoarding OCD, social anxiety disorder (SAD), and generalized anxiety disorder (GAD). We hypothesized that the hoarding group would evidence the lowest levels of self-control, after controlling for general severity level and depressive symptoms.
The final aim of this investigation was to examine the relationship between self-control and hoarding using an experimental study design. Study 3 investigated the direct effects of a self-control manipulation on a behavioral index of hoarding symptoms. In line with extant self-control literature (Hagger et al., 2010) , levels of self-control were modified using established depletion methods and a dual-task paradigm. Participants were first randomized into a depletion or control condition. Those in the depletion condition performed tasks that required them to resist a natural or routinized response or impulse, resulting in a deficit of self-control. In the control condition participants completed similar tasks; however, they were given no restrictions and could perform their dominant or impulsive response, thus leaving self-control levels intact. Three different methods of depletion were examined, along with a matching control condition. Following the self-control manipulation, participants completed a Discarding Task, which examined in the moment saving and discarding behaviors. We hypothesized that, compared with the control condition, the depletion condition would be associated with greater saving behaviors, as measured by the number of items discarded.
Study 1-Method Participants
The sample consisted of 484 (57.4% female) undergraduate students. Ages ranged from 18 -29 (M ϭ 19, SD ϭ 1.9). The racial/ethnic composition of the sample was as follows: African American (6.7%), Asian American (4.1%), Caucasian (74.9%), Hispanic/Latino (9.1%), and other (5.2%).
Procedure
Participants were informed that they would complete self-report measures about their emotions, behaviors, and self-perceptions. Informed consent was obtained prior to completing a battery of self-report questionnaires in a group setting. At the end of the session, participants were debriefed and thanked for their time. The study was run in accordance with American Psychological Association standard ethical guidelines and was approved by the Institutional Review Board.
Measures
Demographics. This scale was created to collect data on the participants' gender, ethnicity, and educational level.
Self-Control Scale (SCS; Tangney, Baumeister, & Boone, 2004). The SCS is a 13 item self-report scale that assesses a number of behavioral characteristics of self-control (e.g., "I have a hard time breaking old habits"). Items are answered using a 5-point scale ranging from 1 (not at all like me) to 5 (very much like me). The SCS has been found to have adequate internal consistency and satisfactory test-retest reliability (Tangney et al., 2004) .
Saving Inventory-Revised (SIR; Frost, Steketee, & Grisham, 2004) . The SIR is a 23-item self-report questionnaire used to assess hoarding behaviors. Participants answer items using a 5-point scale, with higher scores reflecting greater symptoms. The measure includes three factor analytically derived subscales: acquiring, clutter, and difficulty discarding. The SIR has been found to have strong internal consistency (Coles et al., 2003) , good test-retest reliability, and satisfactory convergent validity (Frost et al., 2004) . Adequate discriminant validity has been demonstrated by low correlations between the SIR and both positive and negative affect and obsessive-compulsive symptoms (Frost et al., 2004) .
Obsessive Compulsive Inventory-Revised (OCIR; Foa et al., 2002). The OCIR is an 18-item self-report measure of the severity of common OCD symptoms. Items are rated using a 5-point scale ranging from 0 (not at all) to 4 (very much). Foa et al. (2002) have determined that the OCIR has good psychometric properties and satisfactory test-retest reliability. For the current study we relied on the obsessions OCIR subscale (OCIR-obs), given that this subscale is the best predictor of clinical OCD (Foa et al., 2002) .
Beck Depression Inventory (BAI; Beck, Steer, & Garbin, 1988). The BDI is a 21-item self-report measure of global depression. Participants rate their current mood over the past two weeks using a 4-point scale. Higher scores reflect greater levels of depressive symptoms. The BDI is a reliable and validated measure of depressive symptoms .
Beck Anxiety Inventory (BAI; Beck, Epstein, Brown, & Steer, 1988). The BAI is a 21-item self-report measure of severity of anxiety symptoms. Participants rate on a 4-point scale the degree to which they have been bothered by anxiety symptoms (e.g., "shaky") in the past week (0 ϭ not at all, 3 ϭ severely). The BAI demonstrates excellent internal consistency as well as convergent and discriminant validity (Beck, Epstein, et al., 1988) .
Social Interaction Anxiety Scale (SIAS; Mattick & Clarke, 1998). The SIAS is a 23-item self-report scale that measures an individual's social interaction fears. The items are answered using a 5-point scale ranging from 0 (never) to 4 (extremely). The SIAS has demonstrated high levels of internal consistency and good discriminant validity (Heimberg, Mueller, Holt, Hope, & Liebowitz, 1992; Mattick & Clarke, 1998; Osman, Gutierrez, Barrios, Kopper, & Chiros, 1998) .
Penn State Worry Questionnaire (PSQW; Meyer, Miller, Metzger, & Borkovec, 1990). The PSWQ is a self-report measure of an individual's general tendency toward excessive worry. The 16 items range from 1 (not at all) to 5 (very). The PSWQ has been reported to have high internal consistency and test-retest reliability (Davey, 1993; Meyer et al., 1990; Molina & Borkovec, 1994; Stanley, Novy, Bourland, Beck, & Averill, 2001) .
Rutgers Alcohol Problems Inventory (RAPI; White & Labouvie, 1989). The RAPI is a 23-item self-report scale used to measure levels of problem drinking. Participants rate items using a scale from 0 (none) to 3 (more than five times during the last year). The RAPI has been found to be both a reliable and valid measure of alcohol problems with good internal consistency and construct validly (White & Labouvie, 2000; White, Labouvie, & Papadaratsakis, 2005) .
Eating Disorder Inventory-Bulimia Subscale (EDI-B; Garner, Olmstead, & Polivy, 1983). The EDI is a self-report scale composed of 64 items assessing eating attitudes and behaviors. Items are answered using a 6-point scale from 1 (never) to 6 (always), and can be clustered into eight subscales. The EDI and its subscales have been found to have adequate internal consistency, convergent and discriminant validity, as well as test-retest reliability (Crowther, Lilly, Crawford, & Shepard, 1992; Eberenz & Gleaves, 1994; Garner et al., 1983; Joiner & Heatherton, 1998) . The EDI-B subscale was the only subscale used in the current investigation, and reflects levels of binge and purge symptoms (Vohs, Bardone, Joiner, Abramson, & Heatherton, 1999) .
Study 1-Results
Prior to the primary data analyses, data screening was performed. No gross violations of normality were detected. Zeroorder correlations among the key self-report variables, in addition to means, standard deviations, and alpha coefficients, are presented in Table 1 . SCS scores were significantly and negatively correlated with greater hoarding symptoms.
To determine whether the association between hoarding and self-control might be better accounted for by a series of covariates, we regressed SCS scores on SIR controlling for BDI, BAI, OCIRobs, SIAS, PSWQ, EDI-B, and RAPI scores. As shown in Table 2, Step 1 of the model was significant and explained 35% of the variance, F ϭ 37.0, p Ͻ .001. The addition of the SCS in Step 2 explained an additional 4% of the variance, F ϭ 37.04, p Ͻ .001, and despite controlling for covariates, lower self-control was significantly associated with greater hoarding symptoms (␤ ϭ Ϫ.25, t ϭ Ϫ5.47, p Ͻ .001), and was in fact the strongest predictor.
We next examined the association between self-control and the three facets of hoarding. SCS scores were significantly and negatively correlated with all three SIR subscales, including difficulty discarding (r ϭ Ϫ.34, p Ͻ .001), clutter (r ϭ Ϫ.37, p Ͻ .001), and acquiring (r ϭ Ϫ.48, p Ͻ .001). To examine the robustness of these associations, we next regressed SCS on each of the three SIR subscales, while controlling for BDI, BAI, OCIR-obs, SIAS, PSWQ, EDI-B, and RAPI scores. Results revealed that lowered levels of self-control remained a significant predictor for clutter (␤ ϭ Ϫ.24, t ϭ Ϫ4.63, p Ͻ .001), difficulty discarding (␤ ϭ Ϫ.15, t ϭ Ϫ3.06, p Ͻ .01), and acquiring (␤ ϭ Ϫ.28, t ϭ Ϫ5.81, p Ͻ .001).
Study 2-Method Participants
The clinical sample consisted of 135 individuals presenting at a specialized anxiety disorder research program and university clinic ) and divided into four groups: hoarding (n ϭ 19), OCD (n ϭ 23), SAD (n ϭ 64), and GAD (n ϭ 29). The hoarding group was defined as those individuals who reported substantial hoarding symptoms in a clinical interview and who endorsed a SIR score greater than 40, the suggested cut-score for hoarding (Frost et al., 2004) . 1 Although the SCID does not include a section on hoarding, our group supplemented the Anxiety Module with a series of prompts to ask each participant about possible hoarding and collecting symptoms or difficulties. The other three groups consisted of individuals with OCD, SAD, or GAD, who (a) had SIR scores lower than 40, (b) did not endorse hoarding symptoms in the clinical interview, and (c) did not have comorbidity with the other diagnostic groups (e.g., individuals with GAD did not have comorbid hoarding, OCD, or SAD). All other comorbidities were allowed.
Procedure
Following informed consent, participants completed a diagnostic interview and questionnaire battery as part of routine intake assessment at the anxiety research program/clinic. This practice is in accordance with American Psychological Association standard ethical guidelines, and was approved by the Institutional Review Board.
Measures
Demographics. This scale was created to collect data on the participants' gender, ethnicity, marital, and occupational status.
Structured Clinical Interview for DSM-IV (SCID). Participants were interviewed using the SCID-P for DSM-IV (First et al., 2001) , which is a semistructured interview designed to determine lifetime and current diagnoses of major DSM Axis I disorders. The SCID interviews were administered by trained and clinically experienced doctoral-level interviewers. SCIDs were reviewed during weekly team meetings with a licensed clinical psychologist (N.B.S.). Teams used all available data, including videotapes of the clinical interviews. A consensus of team members was required to confirm diagnoses. Percent agreement between clinical interviewers in our laboratory using structured diagnostic procedures has been found to be over 80%, with a kappa value of .77.
Global Assessment of Function (GAF).
The GAF is one of the DSM-IV axes that assesses general psychological, occupational, and social functioning on a 100-point scale (American Psychiatric Association, 1994) . It has been shown to be a valid and reliable measure of psychiatric health and disturbance (Jones, Thornicroft, Coffey, & Dunn, 1995; Piersma & Boes, 1997; Sohlberg, 1989) .
Depression, Anxiety, and Stress Scale (DASS; Lovibond & Lovibond, 1995). The 21-item short-form DASS was used to assess depressive and anxious symptoms. Participants rate on a 4-point scale (0 ϭ did not apply to me at all; 3 ϭ applied to me very much) how much a given statement has applied to them over the past week. The DASS-21 is comprised of three relatively independent subscales measuring levels of depression, anxiety and stress. The total score and each of the subscales also tap a broader dimension of psychological distress or neuroticism (i.e., NA). Research has demonstrated that the DASS-21 has both adequate reliability and validity (Henry & Crawford, 2005) . In the present sample, the DASS demonstrated excellent internal consistency (␣ ϭ .95).
Self-Control Scale (SCS; Tangney et al., 2004) . Please see Study 1. In the present sample, the SCS demonstrated good internal consistency (␣ ϭ .82).
Saving Inventory-Revised (Frost et al., 2004) . Please see Study 1. In the present sample, the SIR demonstrated excellent internal consistency (␣ ϭ .93).
Study 2-Results
Demographic variables for the four groups are summarized in Table 3 . There were no significant differences in age, sex, race, or marital status. One-way analysis of variance (ANOVA) confirmed significant differences on the SCS among groups (Hoarding, OCD, SAD, and GAD), F(3, 131) ϭ 4.6, p ϭ .004. Follow-up comparisons examined differences between the hoarding group and the clinical control groups. We found that individuals with hoarding reported significantly (p Ͻ .01) lower levels of self-control (M ϭ 38.2, SD ϭ 9.9) than did those with OCD (M ϭ 46.2, SD ϭ 10.0), SAD (M ϭ 44.7, SD ϭ 7.1), or GAD (M ϭ 45.9, SD ϭ 6.6). The OCD, SAD, and GAD groups did not differ significantly from one another.
To further address the issue of specificity, we examined whether the low self-control noted in the hoarding group may have been a result of overall clinical severity, as well as general depression, anxiety, and stress symptoms. Participants' GAF and the DASS subscale (depression, anxiety, and stress) scores were used as covariates in this second analysis. After adjusting for overall severity, there remained a significant difference between the four clinical groups with regard to SCS scores F(3, 120) ϭ 3.2, p ϭ .03. Patients in the hoarding group had significantly lower SCS scores than the OCD, SAD, and GAD groups (all ps ϭ .01).
Study 3-Method Participants
The sample consisted of 102 undergraduate students; 64% of participants were preselected for falling above the mean on a short saving behaviors screening questionnaire, which consisted of a subset of SIR items. This strategy ensured that our sample had a greater distribution of hoarding behaviors compared with a typical nonclinical population, and included individuals with potentially significant hoarding behaviors (SIR M ϭ 33.25, SD ϭ 15.02; Range ϭ 5-72; suggested SIR clinical cut-score ϭ 40).
Of the sample, 63.7% were female and ages ranged from 17-26 (M ϭ 19.6, SD ϭ 1.88). The racial/ethnic composition of the sample was generally representative of the University population at large: African American (15.8%), Asian American (1.1%), Caucasian (74.7%), American Indian (1.1%), mixed (3.1%), and other (4.4%); 16% of participants were Hispanic/Latino.
Design and Procedure
Participants were invited to the lab for one testing session and were told that the experiment evaluated individual differences that could influence reactions to a laboratory stressor. They first provided value ratings for both the personal and lab items (see Discarding Task below), followed by a battery of self-report questionnaires. Participants were then randomized into either a selfcontrol depletion or nondepletion condition. Finally, participants completed the Discarding Task, at the conclusion of which they were debriefed, provided with course credit and thanked for their time. All study procedures were in accordance with American Psychological Association standard ethical guidelines and was approved by the Institutional Review Board.
Self-control depletion. The self-control literature at the time did not provide an indication for which self-control depletion task might be the most powerful or effective. We thus elected to test three separate depletion tasks commonly used in self-control investigations, including (a) the Stroop depletion, (b) the short story depletion, and (c) the letters depletion, to determine if there might be differences between them. All three of these depletion tasks have a core component that requires participants to override a prepotent response or inclination, which is believed to require, and therefore, subsequently deplete, self-control. As a form of control, the nondepletion condition for each of these three paradigms includes the same basic elements relevant to each task, with the key exception being that participants do not need to override a prepotent response or impulse (for specific examples see descriptions below).
In the Stroop depletion (Baumeister et al., 2006) , those in the depletion condition were required for 3 minutes to identify the print-color of a list of words. The words themselves were colors, incongruent with the print color (i.e., the word "red" printed in blue ink). Those in the nondepletion control condition completed a color and word congruent Stroop.
The short story task (Schmeichel & Zell, 2007) required participants to write a story for five minutes. Those in the depletion condition were given the following instructions: "Please write a story about a recent vacation, but you cannot use the letters a or n anywhere in your story! (i.e., the word "vacation" is not allowed, however you could use the word "trip.")." Those in the nondepletion control group were simply asked to write about a recent vacation, without restrictions.
In the letters task , participants were asked to cross out all instances of the letter e in a generic text. Those in the depletion condition were told that they could only cross out the letter e if there was another vowel adjacent to it, or one letter removed (i.e., self-control restrictions were specified). Those in the nondepletion control group were asked to cross out the letter e without any restrictions.
Measures
Demographics. This scale was created to collect data on the participants' gender, ethnicity, educational/occupational level, and current medications.
Self-Control Scale (SCS).
Please see Study 1. In the present sample, the SCS demonstrated good internal consistency (␣ ϭ .87).
Saving Inventory-Revised (SIR). Please see Study 1. In the present sample, the SIR demonstrated excellent internal consistency (␣ ϭ .93).
Depression, Anxiety, and Stress Scale (DASS). Please see Study 2. In the present sample, the DASS demonstrated excellent internal consistency (␣ ϭ .90).
Discarding task. Participants were instructed to bring 14 paper items representative of the types of objects they typically collect and would normally have difficulty discarding, yet which have no real monetary value and represent items that most people would discard without distress. Prior to the experiment, participants were e-mailed a list of examples (e.g., newspaper clippings, old notes, copies of digital photos). At the time of the experiment, the 14 personal items were assembled with five lab paper control items, which were standardized across participants. The lab items consisted of: a semester-long FSU sports calendar; an entertainment informational packet that detailed recent movies and events at the student union; a recipe card; a monthly magazine that focuses on restaurants and clubs in the area; a coupon book provided by the student bookstore. All of these items fell within the same parameters as the personal items; that is, they were paper, free, and representative of objects often saved.
At the start of the Discarding Task, it was explained to the participants that the experiment was evaluating decision processes involved in discarding a variety of items, a task that represented a slightly stressful situation for most people. The experimenter then randomly selected an object (either a personal or lab item), and would ask if the participant would like to (a) save the object, (b) wait to decide, or (c) discard it. It was explained that if the participant chose to "save" the object, they would return home with it. For the "wait to decide" option, the participant was told that we would revisit the decision at the end of the experiment. If, however, the participant chose to "discard" the object, it was immediately shredded by the experimenter. The experimenter emphasized that the goal of the task was to discard as many items as possible. The participant had six seconds to decide, after which time the item was placed in the "wait to decide" bin. Following these instructions, the experimenter then cycled through all items. This method is based on procedures used by Tolin and colleagues (Tolin, Kiehl, Worhunsky, Book, & Maltby, 2008) in an fMRI symptom provocation investigation with a clinical population of individuals with hoarding. The primary dependent variable from this behavioral measure was the total percent of items discarded. Secondary dependent variables were the percent of items in the saved and waited categories, along with the percentage of personal and lab items discarded, considered separately.
Item ratings. Participants were asked to provide a "value" rating for all items (see Discarding Task), using a scale from 0 (not valuable) to 10 (extremely valuable). Ratings were provided for the following dimensions: emotional attachment, memory, control, and responsibility. A total value rating was calculated by averaging these dimensions.
Study 3-Results

Equivalence of Groups and Comparison of the Three Depletion Paradigms
Similar to Study 1, SIR and SCS scores were significantly correlated (r ϭ Ϫ.36, p Ͻ .001), even after partialing out DASS scores (r ϭ Ϫ.30, p Ͻ .01). Of the participants, 56 were randomized into the depletion condition and 46 into the nondepletion condition. We compared the depletion group to those in the nondepletion condition on demographics, the baseline self-report questionnaires (SIR, SCS, and DASS), and their Item Ratings. We did not find any differences between the two groups on any of the indicators examined. With regard to the Item Ratings, we found that all participants, regardless of condition, rated their own personal items (M ϭ 4.09, SD ϭ 2.04) as significantly more valuable than the lab items (M ϭ 2.86, SD ϭ 1.66; t ϭ 5.81, p Ͻ .001).
We next compared the three self-control depletion methods (i.e., Stroop, story, and letters) on both baseline and outcome variables. The overall sample was divided into three separate subsamples based on depletion paradigm; participants in these groups did not differ on any demographic or other baseline variables. With respect to the Discarding Task, Figure 1 depicts scores for the two conditions (depletion vs. nondepletion) across the three depletion methods. ANOVA comparisons of the three methods within each condition across the Discarding Task dependent variables revealed no significant differences. That is, the number of items discarded was not significantly different when comparing the Stroop, story, and letters depletion paradigms; the same was true when considering the waited and saved variables of the Discarding Task. We also calculated Cohen's d effect sizes for the difference between the two conditions (depletion vs. nondepletion) on the primary Discarding Task variable (i.e., percentage of items discarded) for each of the three depletion methods. Although there was some variability, all effect sizes were classified as large: Stroop d ϭ Ϫ1.14; story d ϭ Ϫ1.31; letters d ϭ Ϫ0.8. As there was no significant difference between the three paradigms on baseline and outcome variables, the depletion and nondepletion data were collapsed across method. 
Examination of Effect of Depletion on Discarding Task
To examine whether those in the depletion condition discarded fewer items than those in the nondepletion condition, we built a hierarchical regression equation with percentage of items discarded as the dependent variable, SIR scores as a covariate, and depletion status as the primary independent variable. The model was significant, F ϭ 15.88, p Ͻ .001 and explained 23% of the variance. Despite controlling for SIR, those in the depletion condition discarded significantly fewer items (␤ ϭ Ϫ.42, t ϭ Ϫ4.80, p Ͻ .001). We also wanted to determine whether this pattern of results might differ for individuals high and low on hoarding symptoms. To do so, we first classified the sample as either being above (SIR Ͼ 33; n ϭ 52) or below (SIR Ͻ 33; n ϭ 50) the SIR mean, after which we conducted a factorial ANOVA with this SIR grouping variable and depletion condition as the predictors, and percent of items discarded as the dependent variable. There was a significant main effect of depletion, F(1, 98) ϭ 23.41, p Ͻ .001, as described above. Results also revealed a significant main effect for the SIR grouping variable, F(1, 98) ϭ 4.67, p Ͻ .05, such that those in the high SIR group discarded fewer items than those in the low SIR group. However, there was no significant interaction effect between depletion condition and the SIR grouping variable, F(1, 98) ϭ 0.96, p ϭ .33. This indicates that the high and low SIR groups were not affected differently by the depletion condition.
Next we conducted similar analyses with the secondary dependent variables derived from the Discarding Task. Findings are summarized in Figure 2 , which represents the effect size estimates of the difference between the two conditions (depletion vs. nondepletion) on all indices of the Discarding Task (percentage of items in the "saved," "waited to decide," "lab," and "participant" categories). Across all dependent variables our hypotheses were supported, in that those in the depletion condition (i.e., those participants with less self-control available) saved more items, waited to decide for more items, and discarded fewer items.
To more closely consider the impact that item type may have had on discarding decisions, we first compared the two conditions (depletion vs. nondepletion) on each of the Discarding Task outcome variables (items saved, waited, and discarded), stratified by item type (personal vs. lab). Results, including Cohen's d effect sizes, are captured in Figure 3 and demonstrate that the effect of self-control depletion was much stronger for personal items saved and discarded, compared with the number of lab items in those same categories. In contrast, the effect of depletion on personal versus lab items placed in the waited category was much more comparable. We followed these comparisons with a series of regression analyses (see Table 4 ). SIR scores and depletion condition served as the predictors, but the Discarding Task outcome indices were the dependent variables. Results are presented separately for total, personal, and lab items, across each outcome variable (i.e., items discarded, waited, saved). Comparing the beta coefficients for the lab and personal items for each outcome variable, results seem to mirror those reflected in Figure 3 : depletion had a stronger effect for personal items saved and discarded, Figure 2 . Effect-size estimates comparing individuals in the depletion and nondepletion conditions on the primary outcome measures of the Discarding Task. but a more equal effect for personal and lab items in the waited category.
Discussion
The present investigation is the first to evaluate the relationship between self-control and hoarding behaviors. The conclusions drawn from the three studies collectively provide support for our hypothesis that self-control may play a role in the etiology and/or maintenance of hoarding behaviors. The self-report data from Studies 1 and 2 revealed that hoarding was strongly associated with low levels of self-control in both nonclinical and clinical samples. The results from our behavioral experiment largely corroborate the conclusions drawn from the questionnaire-based analyses. Across three different methods of depletion, we found that a self-control challenge task resulted in compliance difficulties with the directions of the Discarding Task (i.e., to discard as many items as possible). That is, we found that self-control fatigue resulted in a direct, subsequent increase in one's inclination to save. These findings are in line with the extant self-regulation literature , and point to the key role self-control may play in influencing "in the moment" saving behaviors.
Findings from Study 1 suggested that self-control difficulties on the SCS were linked with all three facets of hoarding. That self-control may play a substantial role in acquiring difficulties is consistent with a recent investigation examining the link between self-control and impulse buying. Vohs and Faber (2007) found that self-control depletion resulted in greater purchasing urges, inclinations to spend more, and actual increased spending on an impromptu shopping opportunity. They also found that the depletion effect was particularly strong for those individuals who are more inclined to endorse a strong purchasing urge. Future research on this domain is certainly called for, particularly given the adverse corollaries of acquiring behaviors for individuals who hoard. Active acquiring, either through collecting free items or buying items, has been found to be present in over 80% of individuals with hoarding and is associated with greater symptom severity and increased depression and anxiety (Frost et al., 2009) .
We found in Study 3 that depletion was associated with greater difficulty discarding items, and that item type was an additional important factor to consider. Specifically, the depletion manipulation had a greater effect on personal items saved and discarded, compared with lab items in those same categories. Interestingly, the impact of depletion on personal versus lab items placed in the waited category was more similar. This finding generally fits within the self-control model, particularly with regard to thirdvariable factors that can influence the ability to exercise selfcontrol. Participants rated their own items as significantly more valuable than the lab items, thus making it potentially easier to meet the goal of the task (i.e., to discard) for the lab items. An additional possibility that would be interesting to examine in future investigations is whether or not self-control levels influence the value assigned to items. For example, it may be that a deficit in self-control is associated with greater value placed on one's objects. If this is indeed the case, then changes in object value as a result of depletion may partially mediate the relationship between depletion condition and saving behaviors. Several limitations to the present investigation should be acknowledged. We were not able to include a direct and objective measure of the degree of self-control depletion in Study 3. We therefore are not able to definitively conclude that the differences seen on the Discarding Task were a result of a greater decrease in self-control for the depletion condition. An inspection of the selfcontrol literature reveals that very few investigations include direct behavioral measures of self-control. One notable exception is a series of studies conducted by Oaten and colleagues (2005 Oaten and colleagues ( , 2006a Oaten and colleagues ( , 2006b ) that utilized a computerized, behavioral index of selfcontrol levels. In contrast, the vast majority of self-control investigations outline a method wherein participants are depleted and their subsequent performance on a behavioral task is examined. This behavioral task then serves as an indirect measurement of the degree of depletion a person experienced. Example measures of self-control range from using a hand-grip to the Stroop task (Baumeister et al., 2006) Yet use of these indices makes the assumption that the resource being depleted is indeed self-control, and that changes in the indirect, behavioral measure reflect this (Hagger et al., 2010) .
A second, related issue is that most methods of self-control depletion-including all of those utilized in the current investigation-are extremely frustrating and taxing to participants. The fact that most depletion exercises do not involve using self-control in a more positively valenced domain opens up the possibility that another variable is being manipulated or that participants were simply fatigued. Therefore, two critiques of the current report, as well as the self-control literature in general, are (a) there is primarily indirect evidence that self-control is being depleted, and (b) there is a possibility that other constructs (e.g., motivation, selfefficacy) and models (e.g., loss of cognitive control, fatigue) may be at play in what we currently dub "self-control depletion." One final consideration is that these other explanations, including fatigue and lack of motivation, are not necessarily counter to the resource model of self-control. The effect of depletion (i.e., a self-control deficit) often corresponds with greater perceptions of fatigue, and greater perceptions of fatigue are in turn often linked with less motivation. As such, rather than being an alternative explanation, it may be that greater fatigue associated with depletion is an indicator that less self-control is available (Hagger et al., 2010) . Although no specific investigations have been conducted to examine this possibility, it provides an intriguing avenue for future research.
The results should also be tempered with the consideration of several additional limitations. Both Study 1 and 3 were limited to nonclinical samples, though it should be noted that for the experimental investigation we oversampled individuals high on hoarding symptoms, and that a recent study has found support for a continuous (i.e., nontaxonic) model of hoarding (Timpano et al., in press) . With regard to our behavioral measure of hoarding, we restricted our investigation to the difficulty discarding facet. It would therefore be interesting to examine the association between self-control and behavioral indices of acquiring and/or clutter. Finally, our clinical hoarding group in Study 2 did not complete the new structured clinical interview for hoarding disorder , and also did not represent a treatment seeking sample. As such, it is possible that despite displaying clinically significant hoarding symptoms, this group does not fully represent typical hoarding samples. These factors may also in part explain why our group was relatively younger than other hoarding samples reported in the literature. It will therefore be important to replicate these findings using a clinical treatment seeking sample that is identified using the provisional DSM-5 hoarding disorder criteria, as well as other validated measures of hoarding (e.g., Clutter Image Rating Scale; Hoarding Rating Scale).
Why would hoarding have a unique relationship to self-control difficulties? In an effort to answer this question, it may be helpful to more closely consider the four components of self-controlstandards, motivation, monitoring, and fluctuating strength (Baumeister, Schmeichel, & Vohs, 2007) -within the context of hoarding and its associated features. A lack of standards or goals is linked to poor self-control, by not providing sufficient direction. The literature provides considerable evidence that individuals with hoarding tend to hold conflicting standards. Several reports have highlighted the role of indecision in hoarding (Frost & Gross, 1993; Samuels et al., 2007) . Indecision may be part of a larger neurocognitive deficit, which may subsequently add to a selfregulatory hurdle by making it difficult to decide between multiple standards. The second element of self-control concerns the level of motivation an individual has toward achieving a given standard, or conversely, how strong the impulse is to give in to temptation. Individuals with hoarding often display both extremely strong impulses to save or acquire, as well as low or fluctuating levels of motivation to change (Hartl & Frost, 1999; Steketee et al., 2000) .
The third component of self-control is the notion of monitoring one's behaviors and resulting self-awareness. The clinical features of low insight (Frost & Gross, 1993; Frost, Steketee, Youngren, & Mallya, 1999; Grisham, Frost, Steketee, Kim, & Hood, 2006) , avoidance , and low levels of distress tolerance (Timpano, Buckner, Richey, Murphy, & Schmidt, 2009) could jointly contribute to difficulties that individuals with hoarding may have with monitoring their behaviors. The fourth aspect of self-control is the capacity for self-control to change, including factors that could interfere with both the initiation and the maintenance of self-control. For example, high levels of stress, executive functioning difficulties and emotional reactivity may all make it more challenging for individuals with hoarding to enact selfcontrol (Cromer, Schmidt, & Murphy, 2007; Grisham et al., 2006) .
From an etiological perspective, deficits in self-control may form an underlying vulnerability that contributes to the development of saving and acquiring habits, and which may further interact with other established vulnerabilities for hoarding. Evidence from a recent fMRI investigation provides some support for this hypothesis. In response to symptom provocation, individuals with hoarding displayed hemodynamic activity in a brain region (the lateral orbitofrontal cortex) linked with processing relative reward value . Traditionally, self-control has been described as a faculty that aids us in resisting urges or inclinations that may be deleterious to our general well-being, and helps direct our behavior toward more helpful and effective avenues with long-term beneficial outcomes. From another perspective, one could conceptualize self-control as a faculty that allows us to delay gratification in light of a more beneficial outcome. Within this description, self-control requires a decision making process that takes into account the relative reward value of opting to control/direct ones behavior (vs. following our impulses or inclinations). That is, the ability to process relative reward values may be necessary for successful execution of self-control.
What emerges from these considerations is a model where the self-control deck is stacked against the hoarder. For active and continued self-control, an individual needs to initiate and maintain acts of self-control (Vohs & Faber, 2007) . Subsequent and repeated self-control failures, influenced via a number of factors (e.g., stress, neurocognitive deficits), may ultimately lead to the formation of beliefs about one's inability to use self-control. All of these factors may contribute to a global self-regulatory deficit. Given these considerations, the findings presented in the current report provide an intriguing avenue for future research and initial support for the association between self-control and hoarding.
